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Abstract

We summarized through systematic review and meta-analysis of observational studies the risk of mortality as well as severe
illness of COVID-19 caused by omicron variant relative to delta variant of SARS-CoV-2. A total of twelve studies were
included. Our results showed significantly reduced odds of mortality (pooled OR=0.33; 95% CI: 0.16-0.67) and signifi-
cantly reduced odds of severe illness (pooled OR =0.24; 95% CI: 0.21-0.28) in patients infected with the omicron variant
of SARS-CoV-2 relative to their counterparts infected with the delta variant. Findings of lower disease severity following
infection with the omicron variant of SARS-CoV-2 than the delta variant are encouraging during the ongoing transition from

the pandemic phase into the endemic phase of COVID-19.
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Introduction

The omicron variant (B.1.1.529) of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2), which is the
virus that causes coronavirus disease 2019 (COVID-19),
was first reported on November 24, 2021, to the World
Health Organization (WHO) from South Africa [1, 2].
Important questions remain as to the clinical impact of
the omicron variant [3]. The Delta variant of SARS-CoV-2
was reported in a systematic review and meta-analysis [4]
to cause more severe illness than previous variants. There-
fore, concerns arise regarding the severity of infection
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caused by the omicron variant of SARS-CoV-2, since the
emergence of a new variant of concern, is more likely to
lead to increased pathogenicity, based on previous experi-
ences [5]. In this paper, we aimed to summarize through
systematic review and meta-analysis of observational stud-
ies the overall risk of mortality as well as severe illness of
COVID-19 caused by the omicron variant relative to the
delta variant of SARS-CoV-2.

Methods
Literature screening

We performed a systematic literature search with no
language restriction in electronic databases, including
PubMed, Web of Science, Scopus, Google Scholar, and
preprint servers (medRxiv, Research Square, SSRN), to
identify relevant studies involving only human subjects
from inception until June 07, 2022 [6]. The search strat-
egy in the electronic databases was built based on the fol-
lowing keywords and their MeSH terms (if applicable):
“COVID-19,” “SARS-CoV-2,” “b.1.1.529,” “omicron,”
“ba.1,” and “ba.2.” In addition, we performed manual
searches of the cited references of relevant articles to
retrieve additional studies.
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Study selection

Two investigators (CSK and SSH) independently performed
the literature screening to identify eligible studies. Stud-
ies were eligible for inclusion in the systematic review and
meta-analysis if they were observational studies compar-
ing the risk of COVID-19-associated mortality or the risk
of COVID-19-associated severe illness, between patients
with COVID-19 infected with the omicron variant of SARS-
CoV-2 and those infected with the delta variant, and reported
the adjusted estimates of odds ratio, hazard ratio, or relative
risk (RR), with corresponding 95% confidence intervals. We
excluded observational studies that reported non-adjusted
estimates, as well as comments, case reports, conference
papers, animal experiments, letters, and review articles which
reported no original data. In addition, studies that did not
identify the variants of SARS-CoV-2 via sequencing, geno-
typing, or S-gene positivity were also excluded.

Outcomes

The outcomes of interest were COVID-19-associated fatal
illness and COVID-19-associated severe illness, which
included admission to the intensive care unit, the require-
ment of ventilation, and/or as defined by the investigators.

Data extraction

Two investigators (CSK and DSR) extracted the main charac-
teristics of each study. Disagreements concerning data extrac-
tion were resolved by discussion between the two investigators.

Risk of bias assessment

Newcastle—Ottawa Scale [7] was used for critical appraisal
of the methodological quality of included observational
studies, wherein the included studies could be categorized
as low, moderate, and high quality with the scores of 0-5,
6-7, and 8-9, respectively [8]. Two investigators (CSK and
DSR) independently assessed the quality of each study. Any
conflicts in the assessment were solved through discussion
between the two investigators.

Statistical analysis

Meta-analysis with the random-effects model was used to
estimate the pooled odds/hazard ratio of mortality and the
pooled odds/hazard ratio of severe illness in patients with
COVID-19 infected with SARS-CoV-2 of omicron variant
relative to their counterparts infected with delta variants,
at 95% confidence intervals. Heterogeneity was quantified

@ Springer

using the /2 statistics and the y? test, with statistically sig-
nificant heterogeneity predetermined at I* of > 50% and
P-value of <0.10, respectively. All statistical analyses were
performed using Meta XL, version 5.3 (EpiGear Interna-
tional, Queensland, Australia).

Results
Literature search

Our systematic literature search yielded 5,759 potential
studies, of which 2,017 were unique (records retrieved after
removing duplications). After the initial screening of titles
and abstracts, 14 articles were retained for full-text review.
Upon screening against eligibility criteria, twelve observa-
tional studies [3, 9—19] were ultimately included. Table 1
shows the characteristics of the included studies [3, 9—19]
in detail.

Study characteristics

Across the twelve included studies [3, 9—19], all but one are
retrospective database reviews [9—19]; the remaining one
study [3] is a retrospective cohort study. The included stud-
ies [9—19] were performed in nine countries, including South
Africa [9], Portugal [10], France [11], the UK (n=2) [12, 16],
Czech Republic [13], Norway [14], Canada [15], Indonesia
[17], Germany [18], and the USA (n=2) [3, 19]. The aver-
age age of the analyzed patients across the included studies
ranged from 32.0 to 59.0. Age and sex were the most com-
monly adjusted covariates, followed by SARS-CoV-2 vac-
cination status.

Eight of the included studies [3, 9, 11, 13-15, 18, 19]
reported adjusted estimates for severe illness between
patients infected with the omicron variant of SARS-CoV-2
and those infected with the delta variant. The definition of
severe illness varied across the included studies (Table 1).
On the other hand, eight of the included studies [3, 10, 12,
14, 16-19] reported adjusted estimates for mortality between
patients infected with the omicron variant of SARS-CoV-2
and those infected with the delta variant.

Study quality

The included studies were assessed for methodological
quality with Newcastle—Ottawa Scale. All except one of the
included studies [3, 9-13, 15-19] were deemed high quality
with a Newcastle—Ottawa Scale of 8 (Table 1); the remaining
study [14] was of moderate quality with a Newcastle-Ottawa
Scale of 6.
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Study, - OR (95% CI) % Weight

Peralta-Santos et al, Portugal (2022) 0.14 ( 0.01, 1.12) 7.2
1.15 ( 0.45, 2.98) 214

0.16 ( 0.08, 0.30) 26.5

Gunadi et al, Indonesia (2022)
Sievers et al, Germany BA.2 (2022) [
Sievers et al, Germany BA.1 (2022) 0.38 ( 0.25, 0.58) 30.6
Fall et al, US (2022) 0.22 ( 0.05 091) 142
Overall 0.33 ( 0.16, 0.67) 100.0

Q=12.54, p=0.01, 12=68%

Fig.1 Pooled odds ratio of mortality in patients infected with the
omicron variant relative to the delta variant of SARS-CoV-2

Risk of mortality (fatal illness)

The meta-analysis of four studies [3, 10, 17, 18] which
reported adjusted estimates in odds ratio revealed signifi-
cantly reduced odds of mortality in patients infected with
the omicron variant of SARS-CoV-2 relative to their coun-
terparts infected with the delta variant; the estimated effect
indicates reduced mortality (Fig. 1; pooled odds ratio=0.33;
95% confidence interval: 0.16 to 0.67) and is with adequate
evidence to reject the model hypothesis of “no significant
difference,” at the current sample size. Likewise, the meta-
analysis of four studies [12, 14, 16, 19] which reported
adjusted estimates in hazard ratio also demonstrated sig-
nificantly reduced mortality hazards in patients infected with
the omicron variant of SARS-CoV-2 relative to the delta
variant (pooled hazard ratio=0.32; 95% confidence interval:
0.28 to 0.37).

Risk of severe illness

The meta-analysis of four studies [3, 9, 13, 18] which
reported adjusted estimates in odds ratio revealed signifi-
cantly reduced odds of severe illness in patients infected
with the omicron variant of SARS-CoV-2 relative to their
counterparts infected with the delta variant; the estimated
effect indicates a reduced risk of severe illness (Fig. 2;
pooled odds ratio=0.24; 95% confidence interval: 0.21
to 0.28) and is with adequate evidence to reject the model

Study, - OR (95% CI) % Weight

Wolter et al, South Africa (2022) 0.30 ( 0.20, 0.50) 7.9
“mid et al, Czech Republic (2022) 0.24 ( 0.21, 0.28) 80.5
Sievers et al, Germany BA.2 (2022) 0.17 ( 0.07, 0.39) 23
Sievers et al, Germany BA.1 (2022) 0.20 ( 0.12, 0.32) 6.9
Fall et al, US (2022) 4 0.39 ( 017, 0.89) 24
Overall 0.24 ( 0.21, 0.28) 100.0

Q=3.36, p=0.50, 12=0%

OR

Fig.2 Pooled odds ratio of severe illness in patients infected with the
omicron variant relative to the delta variant of SARS-CoV-2

hypothesis of “no significant difference,” at the current
sample size. Likewise, the meta-analysis of four studies
[11, 14, 15, 19] which reported adjusted estimates in haz-
ard ratio also demonstrated significantly reduced hazard of
severe illness in patients infected with the omicron variant
of SARS-CoV-2 relative to the delta variant (pooled hazard
ratio=0.26; 95% confidence interval: 0.12 to 0.56).

Discussion

Our findings suggest that despite reports of increased trans-
missibility, the omicron variant does not lead to increased
pathogenicity compared to the delta variant of the SARS-
CoV-2, in the background of reduced vaccine effectiveness
[20]. It is still unclear as to the reason for reduced severity
of illness following infection with the omicron variant of
SARS-CoV-2 than the delta variant, since it has not been
inevitable that viral evolution leads to a lower severity. The
risk of severe illness had been reported to increase signifi-
cantly in patients infected with the delta variant of SARS-
CoV-2 compared with the previous circulating variants [4].
Moreover, the risk of severe illness was also significantly
increased with infection of the alpha variant of SARS-CoV-2
compared with the previously circulating lineages [5]. Nev-
ertheless, the lower replication ability of the omicron variant
in human lungs, as demonstrated in the ex vivo and in vivo
models, is compatible with the reduced severity of illness as
observed in our analyses [21, 22].

Nonetheless, there are concerns with the emergence of
new omicron subvariants (especially BA.2), which may lead
to increased virulence. Our systematic review identified only
one study [18] which observed a similar reduction in mortal-
ity risk and severe illness risk with either the BA.1 or BA.2
omicron subvariant compared to the delta variant, which
suggests no difference in pathogenicity between the two
subvariants. Yet, due to a lack of available studies in the lit-
erature thus far, there is a fundamental need to perform more
investigations on the relative virulence of omicron subvari-
ants, especially the BA.1.1 subvariant. The characteristics of
the illness, such as viral replication in the respiratory tract
and development of interstitial pneumonia with infection
caused by the BA.1.1 subvariant, were similar to the infec-
tion caused by the delta variant in Syrian hamsters [23].

Evidence of lower disease severity following infection with
the omicron variant of SARS-CoV-2 than the delta variant is
encouraging during the ongoing transition from the pandemic
phase into the endemic phase of COVID-19. Nevertheless,
genomic surveillance of SARS-CoV-2 should remain at the
forefront of the global COVID-19 response to allow timely
detection and characterization of new SARS-CoV-2 lineages,
especially when it is not guaranteed that the emergence of new
variants has a similarly reduced severity of illness.

@ Springer
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